0294 : PTP1B endothelial gene deletion limits cardiovascular dysfunction and mortality during experimental septic shock  by Delile, Eugénie et al.
© Elsevier Masson SAS. All rights reserved.
 
Archives of Cardiovascular Diseases Supplements (2015) 7, 141-143 141
Topic 7 – Oxydative stress, NO, ageing – A
0434
Evaluation of ROS generation and mitochondrial respiration in atrial
samples from diabetic and non-diabetic coronary patients
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Derangements in redox balance together with mitochondria dysfunction are
currently recognized as major pathomechanisms that underlie the progression
of chronic cardiovascular diseases and diabetes mellitus (DM). In particular,
the generation of reactive oxygen species (ROS) has been systematically
reported to increase during the evolution of DM.
The aim of the present study was to assess the impact of diabetes on ROS
production and mitochondrial respiratory function in myocardium of diabetic
and non-diabetic patients with coronary heart disease (CHD) with preserved
ejection fraction. Patients that underwent non-emergency cardiac surgery were
randomized in 3 groups: (1) Control group – valvular patients with no docu-
mented coronary heart disease, (2) CHD group – patients with documented
CHD without DM, and (3) CHD-DM group – patients with documented CHD
and DM. Generation of superoxide anion was assessed by laser scanning
confocal microscopy in frozen sections of right atrial appendages using the
dihydroethidium staining. Mitochondrial oxygen consumption was measured
in permeabilized atrial fibers by high resolution respirometry.
Our data showed a significant decrease in complex I-supported respiration
for coronary patients with and without diabetes whereas complex II-supported
respiration was found to be impaired only in the diabetic group. No significant
differences could be detected with respect to superoxide production between
CHD and CHD-DM groups.
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Selenoproteins are mediators of the essential micronutrient selenium, but
their biological effects are not yet fully understood. Selenoprotein T (SelT), a
recently discovered thioredoxin-like selenoprotein, is abundant during embry-
onic development but declines during adulthood. Bioinformatical studies sug-
gested that SelT had antioxidant properties but its role has not already been
established in vivo. Preliminary data obtained in our laboratory showed that
myocardial infarction increases SelT protein expression in mouse heart as
revealed by Western blotting analysis, suggesting that SelT may play a yet unre-
vealed role in the cardiovascular system. Thus, we sought to investigate SelT’s
role in myocardial infarction. Male Wistar rats were subjected to either cardiac
ischaemia (45 min) followed by reperfusion (I/R) or sham surgery. Five days
before I/R, SelT (15 μg/kg/day, IP) or saline infusion was started by osmotic
minipump. Eight days after myocardial infarction, left ventricular (LV) function
was assessed by echocardiography, MRI and LV hemodynamics (pressure-
volume loops). I/R resulted in a significant increase of LV systolic and diastolic
diameters, in a decrease of cardiac output and fractional shortening. This was
associated with a decrease of LV end-systolic pressure and an increase of LV
end-diastolic pressure. SelT restored cardiac output and LV fractional shor-
tening (+26% and +52%, respectively in comparison with I/R) associated
with an improvement of LV end-diastolic/end-systolic pressures and LV tissue
perfusion (–61%, +54% and +30%, respectively in comparison with I/R). Fur-
thermore, SelT did not modify LV infarct size. SelT, administered before I/R,
preserves LV function and perfusion in a rat model of myocardial infarction and
might be a new therapeutic target in the treatment of this disease.
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Oxidative stress is recognized to be implicated in the pathogenesis of car-
diovascular and non-alcoholic fatty liver diseases. It is well know that tea is a
rich source of phenolic compounds known for their antioxidant activity.
Consequently, the antioxidant and protective effects of phenolic compounds
from a pu-erh tea extract (PTE) was evaluated on primary culture of rat hepa-
tocytes. PTE was quantified for its composition in catechins and polyphenol
content by HPLC analysis. The antioxidant capacity of tea products was deter-
mined using TAC and DPPH assay methods. Then, antioxidant and hepatopro-
tective effects were determined by pretreating hepatocytes during 4h with
various concentrations of PTE (25, 50 and 100μg/ml), epigallocatechin-3-gal-
late (EGCG) as major catechin of PTE (12μM corresponding to 100μg/ml
PTE) and N-acetylcystein (NAC) (0.1 and 1mM) as an antioxidant reference.
Then, cells were stressed for 1h with 150μM tert-Butyl hydroperoxide
(TBHP). Viability was determined by real time cellular impedance and MTT
assays. Oxidative stress was measured by CellRox, MitoSox and TMRE stain-
ings and evaluated by fluorescence microscopy on an ArrayScanXTI high
Content Analysis Reader (Cellomics Inc.). We found that TBHP induced oxi-
dative stress (+1.5 fold increase vs control) was prevented by PTE pretreat-
ment (+1.07 fold increase vs ctrl) and EGCG (+1.1 fold increase vs ctrl). We
also demonstrated that PTE pretreatment protected rat hepatocytes (–28%
mortality relative to TBHP) against TBHP induced mortality (+23% mortality
relative to ctrl). However, EGCG did not prevented death in the same propor-
tion than PTE (–9% mortality relative to TBHP). In this study, we reported
that PTE pre-exposure prevented oxidative stress and mortality induced by
TBHP. Moreover, we reported here that PTE has higher antioxidative and pro-
tective effects than EGCG alone, well known for its antioxidant effects, which
means that EGCG may act in synergy with other PTE components.
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Sepsis-associated myocardial and vascular dysfunction is one of the main
causes of mortality in critically ill patients, for which no efficacious therapies
exist. We recently showed that PTP1B gene deletion affords myocardial pro-
tection in experimental heart failure. However, whether PTP1B inactivation
opposes sepsis-associated myocardial dysfunction is unknown. Thus, we
assessed the effect of endothelial PTP1B gene specific deletion on left ventri-
cular (LV) function and inflammation in mice with endotoxinic shock. We
used endoPTP1B-/- mice obtained with classical Cre-loxP system. To obtain
endoPTP1B-/- we crossed Tie2-Cre (endothelial-specific promoter) with
PTP1B-floxed (flox). Septic shock is induced by intraperitoneal injection of
lipopolysaccharide (LPS) followed by a subcutaneous fluid resuscitation at 1
and 5 hours after LPS injection. Differents studies were realized at 8 hours
after LPS injection. LV function was evaluated by echocardiography. Vascular
function was evaluated by arteriography. Plasma samples were collected to
measure the production of inflammatory cytokines by Elisa multiplex assay.
Plasmatic levels of TNF-α and IL-6 are increased 8 hours after LPS injection
showing a systemic inflammatory response with no significant difference between
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the two groups. Flow-mediated dilatation (FMD) assessed in isolated-perfused
mesenteric arteries was abolished by LPS in flox mice and was improved in
endoPTP1B-/- mice. Left ventricular systolic function is altered by LPS injection.
In flox mice, LPS induce severe vascular dysfunction shown by the decreased
fractional shortening and cardiac index which was improved in endoPTP1B-/-
mice. Endo PTP1B-/- mice showed a marked decrease in mortality.
Finally, endothelial PTP1B deletion in mice causes an improvement in car-
diovascular function and survival. Additional molecular biological studies will
be conducted to understand the mechanisms involved in inflammation, oxida-
tive stress and endoplasmic reticulum stress.
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Small resistance arteries regulate peripheral tissue perfusion following
variations in arterial pressure and blood flow. An alteration of the acute flow-
mediated dilation (FMD) in response to an elevation in intra-arterial shear
stress is the hallmark of early vascular dysfunction and ageing. We recently
showed that flow-dependent arterial remodeling, an adaptive phenomenon lost
with age, was controlled by the endothelial estrogen receptor alpha (ERα).
Our goal was thus to evaluate the role of ERα in endothelial mechano-sensi-
tive mechanisms related to the acute response to flow, by using multiple
models of ERα deficiency in male mice, avoiding the hormonal influence of
estrogens encountered in females.
The evaluation of the FMD was performed on pressurized mesenteric resis-
tance arteries mounted on an arteriograph following step increase in intralu-
minal flow (6-100 μl/min). Arteries were isolated from wild-type (WT) and
ERα genetically modified male mice deficient in (i) total ERα (ERαKO),
(ii) the ligand-dependent transactivation function AF2 (AF2°) or (iii) the
plasmic membrane-located ERα following a point mutation of the palmi-
toylation site of the receptor (C451A).
We first observed a selective alteration of FMD, without any major modifi-
cation in response to vasodilator agonists (acetylcholine), in male mice deficient
in total ERα. Interestingly, while the activation of the AF2 function involved in
the nuclear action of ERα seemed only partially involved (% dilation 50μl/min:
AF2: 49,5+/-11,8 vs. WT: 68,0+/-7,9 p=ns.), a default in receptor membrane
addressing in C451A male mice markedly altered FMD (% dilation 50μl/min:
C451A:29,4+/-5,1 vs. WT:59,3+/-10,6 ; p<0,05). We thus show, for the first
time, that membrane ERα contributes to arterial shear-sensing and could be
pointed out as a new therapeutical target in peripheral vascular diseases, over-
coming the known pro-cancerous action of nuclear ERα stimulation.
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Resistance arteries (RA) have a key role in the control of local blood flow.
They undergo outward expansive remodeling in response to a chronic increase
in blood flow as seen in post-ischemic collateral arteries growth. This remo-
deling is associated with improved endothelium-dependent dilation. We
hypothesized that estrogens play a role in flow-mediated improvement of
endothelium-dependent dilation.
Local increase in blood flow in one mesenteric artery was obtained local sur-
gery in three-month old ovariectomized female rats treated or not with 17-b-estra-
diol (E2). Changes in arterial function and structure were measured after 2 weeks.
After 2 weeks, arterial diameter increased in high flow (HF) compared to
normal flow (NF) arteries in ovariectomized rats treated with E2, not in
untreated rats. Acetylcholine-mediated relaxation was higher in HF than in NF
arteries in control and OVX rats treated with E2. In untreated rats, the rela-
xation was lower in HF than in NF vessels. eNOS expression level was higher
in HF than in NF vessels in E2-treated rats only. Acetylcholine-mediated
relaxation was fully dependent on the production of NO in E2-treated rats
(total inhibition by the NO-synthesis blocker L-NAME). In untreated OVX
rats L-NAME blocked only partly the relaxation. Endothelium-independent
relaxation (sodium nitroprusside) was not affect by OVX or by E2. Serotonin-
and phenylephrine-mediated contraction was higher in HF than in NF arteries
in both treated and untreated OVX rats.
Thus, we demonstrated the essential role of endogenous E2 in flow-
mediated improvement of endothelium (NO)-mediated dilation in mesenteric
resistance arteries.
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Traffic air pollution is a major health problem and is recognized as an impor-
tant risk factor for cardiovascular disease. Even so the role of particles-induced
adverse health effects is well established, recent studies outlined the contribution
of nitrogen dioxide (NO2) in these effects, in particular on the cardiovascular
function. The main sources of this pollutant are oxidation catalysts used to
reduce emissions of carbon monoxide and non-methane hydrocarbons from the
exhaust of diesel engines and also to facilitate filter regeneration. However, the
contribution of NO2 compared to other gaseous and particulate pollutants
remains unknown. Consequently, the main objective of this study was to ana-
lyze the specific contributions of NO2 in the traffic-related air pollution-induced
cardiovascular adverse effects. For this, Wistar rats were exposed for 3 weeks
(3h/day, 5 days/week) to either a continuous flow of catalyzed diesel exhaust
(DE), particle free or whole DE (particles concentration 2mg/m3), either to a
continuous flow of NO2 used at a concentration identical to that measured in the
exhaust line. The composition of the emission and the NO2 analyses were
monitored on-line during the whole experiment. We evaluated cardiac function
and biological effects after 16h recovery in clean air. DE or NO2 exposures
induced a modest cardiac dysfunction characterized by an increase in left ven-
tricular diameters and a decrease in fractional shortening. In the case of DE, the
presence of particles did not worsen the impairment of cardiac function. In par-
allel to this effect, mitochondrial function was altered as illustrated by the reduc-
tion of the oxygen consumption and of the ATP production. Mitochondrial
reactive oxygen species was increased only by the NO2 exposure. In conclusion,
these results suggest that DE-induced cardiac dysfunction is due to, at least in
part, to NO2 present in DE.
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Tobacco smoke contains a variety of chemicals including nicotine,
irritating, toxic and carcinogenic products… It is the cause of hundreds of
thousands of deaths worldwide every year. Water pipe (argyle) has
recently become a vogue that has taken an extraordinary extent in several
countries. Our study is focused on the oxidative stress of tobacco smoking
on the heart through free radicals (FR) produced in water pipe smoke,
